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1. NOACHUTEJIbHAA 3ANMUCKA

Mporpamma  obuwleobpasoBaTtenbHOM  y4ebHOM  AuCUMNNUHBLL  «Pursmka»
npegHasHayeHa ANa u3dydeHuss B obpasoBaTerbHbIX OpraHu3auusix, peanmnsyroLmnx
obpasoBaTenbHy0 Nporpammy cpegHero obuero obpasoBaHus B npegenax 0CBOEHMUS
OCHOBHOWN npodreccnoHanbHon obpasoBatensHon nporpammbl CIMO (OO CroO) Ha
6a3e 0CHOBHOro obuiero ob6pasoBaHnsa Npu NOArOTOBKE CNELMAnMCToOB CPeaHEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBanHun PrOC cpegHero obuiero
obpas3oBaHus, NpeabsaBNAeMblX K CTPYKType, COAEpPXaHU0 U pe3ynbTataMm OCBOEHUS
yyebHOM gucumMnnuHbl, C ydeTom degepanbHo obpasoBaTenbHOM MpOorpaMmbl
cpegHero obuwero obpas3oBaHusi, YyTBEpXOAEHHOM npukazoM  MwuHucTepcTBa
npoceeleHna Poccuinckon ®epepaumm ot 23 Hoa6ps 2022 r. N 1014.

B  comepxaHun nporpamMmmbl  yy4TeHbl  TpeboBaHus  denepanbHOro
rocygapCTBeHHOro obpasoBaTenibHOro craHgapTa no nofnyyYyaemMon cneumanbHOCTU
cpeaHero npodeccmoHanbHoro obpasoBaHus.

CopepxaHnune nporpammbl «Puamka» HanpaBfeHO Ha AOCTMXKEHME crnepyroLmnx
uenewu:

- cbOpMMPOBAHHOCTb OCHOB LIE€NMOCTHOM Hay4YHOM KapTUHbI MUPA;

- (bopMUpOBaHME €CTECTBEHHO-HAY4YHOW rPaMOTHOCTN;

- oBfnageHue cneundunyeckon cnctemMomn puanyecknx NOHATUN, TEPMUHOSOTMEN U
CUMBOJINKOWN;

- OCBOEHWE OCHOBHbIX (hM3NYECKMUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEWN;

- obecneyeHne choOpMUPOBAHHOCTUN YMEHUN NPUMEHATL NOSTyYEHHbIE 3HAHUSA NpU
peLLeHnn pasnnyHbix orU3nMyecknx 3agay;

- pasBuTME MO3HaBaTeflbHbIX WHTEPECOB, WHTENSEKTyanbHbIX W TBOPYECKUX
cnocobHocTen B npouecce MNpuobpeTeHnss 3HaHWW C  UCMNONb30BaHUEM
PasfiMyHbIX UCTOYHUKOB WH(MOPMaUMMm U COBPEMEHHbLIX WH(OPMaALMOHHBIX
TEXHONOINN;

- CPOPMMPOBAHHOCTbL YMEHUM aHanuauMpoBaTb, OLEHMBATb, MPOBEPATb Ha
AOCTOBEPHOCTb 1 0606LWaTh Hay4YHY MHpOPMaLNIO;

- C(hopMMPOBAHHOCTbL HaBLIKOB Oe3onacHon paboTbl BO BpeMdA MNPOEKTHO-
nccnenoBaTesnibCKOM N KCNepUMEHTaNbHOW OeATENbHOCTU, NPU UCNOSTb30BaHMM
nabopaTtopHoro obopyaoBaHuS.



2. OBLUASA XAPAKTEPUCTUKA YYEBHOWU OUCLIUMJINHBI

dusmka — Hayka O npupoae, usydvawolwlas npocTtenume u BMeCTe C TeM
Hanbonee obLIne e€ 3akOHOMEPHOCTMW.

Bce npupoaHble ABNeHUs NpOoTeKarT COorfacHo onpeaenéHHbiM npasunam —
3akoHaMm npupodbl. dnsnka OTKpbIBAET M U3y4aeT ITU 3aKOHOMEPHOCTU, CTPEMSCb
0000 MTb NoNyYeHHbIe pe3ynbTaTthl, PACNPOCTPaHMB NX HA LUMPOKUNA Kpyr siBneHnin. B
du13MKe YyCTaHaBNUBAKTCA YHMUBEpPCaribHble 3aKOHbl, CNpaBedsIMBOCTb  KOTOPbIX
noATBEPXOAeTCa HE TONbKO B 3€MHbIX YCIOBUSX U B OKONO3EMHbIX MPOCTPaHCTBAX, HO
n BO Bcen BceneHHon. B aToMm 3aknovaeTcs OAMH U3 CYLLECTBEHHbLIX MPU3HAKOB
dun3MKM Kak (pyHOameHTanbHoM Hayku. [loaToMy hmsmka 3aHumMaeT ocoboe MecTo
cpeaun eCTeCTBEHHbIX HayK.

dusnyeckne ABNeHUs OYeHb PasHOODOpPas3Hbl: K HAM OTHOCATCA MeXaHU4eckue,
TennoBble, 3NeKTpuyeckne, MarHUTHble, CBETOBble, 3BYKOBble, a TaKXe SBIIEeHUS,
npovcxogsaLmne ¢ atoMamm n ux agpamu, 1 pag opyrux.

B ocHoBe yuyebHoOM ancumnnnHel «Pusmnkay» NexuT ycTaHOBKa Ha hopMmupoBaHme
y oby4aembix cuctembl 6a30BbIX MOHATUN (PU3NKN U NPEeACcTaBfEHUA O COBPEMEHHON
dM3MYeckon KapTMHe Mupa, a Takke BblpaboTka yMEHUNn NPUMEHSTb duandeckue
3HaHUA Kak B NpoeccrnoHanbHOW OeATEeNbHOCTU, Tak U ANA PeLleHUs XXU3HEHHbIX
3agau.

®dusnka [a€T KMY K MOHMMAHUIO MHOIOYUCMEHHbIX SBMEHWA U NpPOoLEecCoB
oKpyXatwwero mmupa (B eCTecTBeHHOHay4HbIX 00nacTax, B COLMOMOrnMK, 3KOHOMUKE,
A3blke, nutepatype un gp.). B dusnke dopmupytoTcs MHOrMe Buabl OEATENbHOCTY,
KOTOpble MMET MeTanpegMeTHbIn xapaktep. K HUM B nepByl0 oyepefb OTHOCATCSA
MoAenvpoBaHue O6bEKTOB U NMPoLEeccoB, NPUMEHEHNE OCHOBHbIX METOAO0B MO3HaHMS,
CUCTEMHO-MH(POPMALMOHHBIA aHanui, opMynMpoBaHMe TUMNOTE3, aHanuM3 U CUHTES,
cpaBHeHune, o0000LWeHne, cuctematmsaums, BbISBNIEHNE MNPUYNHHO-CNEACTBEHHbIX
CBA3en, MOUCK aHanoros, yrnpasreHne obbekTamu KU npoueccamu. MIMeHHO 3Ta
ANCUMNIIMHA MO3BOSISIET MO3HAKOMUTb CTYAEHTOB C HayYHbIMW MeToAamu MO3HaHUS,
Hay4YUTb UX OTNNYATb FMNOTE3Y OT TEOPUU, TEOPUIO OT SKCNEPUMEHTA.

dunsmka MMeeT o4yeHb Oonbwioe U BCE  BO3pacTawlee  YuCro
MeXOUCUUNIIMHAPHBIX CBA3er, MPUYEM KakK Ha YPOBHE NOHATUMHOrO annaparta, Tak U Ha
ypOBHE MHCTpyMeHTapusa. CkasaHHoe no3BONsdeT paccMmaTpmBaTb U3NKY  Kak
«MeTaguCnuninHy», KoTopasi nNpedoCcTaBnseT MEeXOUCUMMANHAPHBLIA  A3blK - Ans
OnMcaHus Hay4YHOW KapTuHbl M1pa. Prsnka ABnNseTcss cMcteMmoobpasyowmm hakTopom
ANS1 eCTeCTBEHHOHAY4YHbIX Y4eOHbIX NpeAMeTOB, MOCKONbKY hU3nYecKkme 3aKOHbl nexar
B OCHOBE cofepKaHus xumuun, buonoruum, reorpadum, acTpoOHOMUMN.

Mpn oTbope copepxaHus Yy4yebHOM AUCUMNNUHBLI «Pu3Mka» UCNONb30BaH
MEXANCUUNINNHAPHbBIA Noaxo4, B COOTBETCTBMM C KOTOPbIM Oby4varolmecsa LOMKHbI
YCBOUTb 3HAHUA U yMeHUsi, Heobxoaumble ANs POPMUPOBAHUS eOVHOW LenOCTHOW
€CTeCTBEHHO-Hay4YHOM KapTuHbl Mupa, onpegenswowen GopMmMpoBaHMe Hay4YHOro
MMUPOBO33PEHNSA, BOCTPEDOOBAHHbIE B XXM3HU U B MPAKTUYECKON OeATESNTbHOCTU.

O6nagasa norn4yeckom CTPONHOCTBIO U ONMPAasACb Ha SKCNEePUMEHTanbHbIE akTbI
yyebHaa gucuunnuHa «Pusmka» dopmMupyeT y obyyarmMXcs MNOANMMHHO HayyHoe
MUpPOBO33peHne. duaunka ABNAETCA OCHOBOM YYEeHUS O MaTtepuaribHoM Mupe u peluaet
npobremsbl 3TOro Mupa.

B npodeccrnoHanbHbix 0BpasoBaTenibHbIX  OpraHM3auusix, peanuaylolmx
obpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBaHusa B npegenax 0CBOEHUs
Ornor CroO Ha 6ase ocHoBHOro obuwero obpasoBaHus, yyebHas AgucumnnvHa
«®usmka» unayyaetca Ha 6Gasosom ypoBHe PIOC cpegHero obuiero obpasoBaHus,
OCHOBbIBAETCA Ha 3HaHMAX OOyYalLMXCH, MNOMYYEHHbIX MPU  U3YYEHUUN XUMWUW,
Buonorun, reorpacum, MaTeMaTUKn B OCHOBHOW LLKOSIE.



B uensx nogrotoBkM obydarowmxca Kk Oyayuwien npodeccuoHanbHom
AEATENbHOCTM U C y4eTOM cneunduky ocBamMBaemMon creumanbHOCTU Npu U3yveHum
yyebHon gucumnnuHbl «®dusmka» ocoboe BHMMaHWe yaenseTcs cHOPMUMPOBAHHOCTU
OCHOB LIeSTOCTHOM Hay4YHOW KapTuHbI Mupa.

B uenom ydyebHas gucumnnuHa «dPusmka», B COAepkaHuM KOTOpPOW BeayLium
KOMMOHEHTOM SABMSKOTCHA Hay4yHble 3HAHWSA U Hay4Hble MeTOoAdbl MO3HaHUS, He TOJSIbKO
nosgonser ccopMmpoBaTb Yy OOyYaloLWMXCSA LEMNOCTHYH KapTUHY Mupa, HO MU
npobyxaaeT y HUX 3MOLUMOHArNbHO-LUEHHOCTHOE OTHOLLEHME K u3ydyaeMoMy maTepuany,
FrOTOBHOCTb K BblOOpy OENCTBUM  ONpedeneHHOW  HanpaBfiEHHOCTW, yMeHue
MCNonb3oBaTb METOLOSOMMI0 HAYYHOrO MO3HAHUA A1 U3YYEeHUS OKpyXXatoLero Mmmpa.

3. OMUCAHME MECTA YYEBHOW OUCLUMNITUHBI B YYEBHOM MJTAHE

YyebHasa pgucumnnuHa «®Pusmka» sABnsieTcsa yd4eOHbIM npegmMeTom M3 4Yucna
obLwmx anga BKNOYEHUS BO BCe ydebHble nnaHbl NpegMeTHon obnactu « EctecTBeHHO-
Hay4Hble npegmeTbl» PIOC cpeaHero obuwero obpasoBaHus.

YyebHas aucumnnuHa «dPusmnka» msyyaetcs B umkne «Ob6lieobpasoBaTenbHas
nogrotoska» ydebHoro nnaHa OlNOI CI1O Ha 6a3e ocHoBHOro obuwero obpasoBaHus ¢
nonyyeHmem cpegHero obuiero obpasosanus MMCCS.

4. PE3YINbTATbl OCBOEHUSA YYEBHON OAUCLUMIUHDI

OcBoeHve cogepxaHust yyebHOM aucumnnunHel «®dusmka» obecrneymsaeT
AOCTMXEHNEe obyvaoLWMMICA crnegyowmx pe3ynbTaToB:

JINYHOCTHBIX:

- C(bOpMMPOBAHHOCTb MWPOBO33PEHUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO pPasBuUTUS HaykMm W OOLWECTBEHHOMW NpPaKTUKKM, OCHOBAHHOIO Ha Auarnore
KynbTyp, CNOCOBCTBYIOLLIENO OCO3HAHMNIO CBOErO MecTa B NMOMUKYIIbTYPHOM MUPE;

- TOTOBHOCTb W CMOCOOHOCTb K o0OpasoBaHMIO M camMoobpa3oBaHU Ha
NPOTSKEHNM BCEN KU3HU;

- OCO3HaHWe UEHHOCTU Hay4YHOW [OesTerlbHOCTW, FOTOBHOCTb OCYLLUECTBMIATb
NMPOEKTHYH M UCCNeoBaTENbCKYIO AEATENbHOCTb UHAMBMAYANBHO M B rpynne.

MeTanpeaMeTHbIX:

- CaMOCTOATENbHO  hopMynupoBaTb U aKkTyanuaMpoBatb  npobnemy,
paccmaTpuBaTb €e BCECTOPOHHE;

- BbIIBNATb 3aKOHOMEPHOCTU N NPOTUBOPEYNSA B pacCMaTpUBaAEMbIX ABNEHUSX;

- BrageTb HaBblkamMu y4ebHO-uUccnegoBaTenbCKOM U MPOEKTHOM OeATENbHOCTH,
HaBblkaMK paspeLleHns npodnem;

- CMOCOBHOCTb M FOTOBHOCTb K CaMOCTOSATENIbHOMY MOWUCKY METOLOB peLleHUs
NpaKTU4YECKNX 3agay, MPUMEHEHMUIO PA3NINYHbIX METOA0B NO3HAHUS;

- (opMMPOBaHME  HAy4yHOr0  TUNA  MbIWSEHUS,  BrageHue  HaydHowm
TEPMUHOMOMNEN, KNKOYEBLIMU NOHATUAMU N METO4AMMU;

- aHanuM3aupoBaTb MOMyYeHHble B XOA4e PpelleHna 3ajadn  pesynbTaThl,
KPUTMYECKN OLeHMBaTb WX AOOCTOBEPHOCTb, MNPOrHO3MpoOBaTb M3MEHEHWE B HOBbIX
YCIOBMUSIX;

- BnageTb HaBblkamMu MONyyYeHUs MHOPMaLMN U3 UCTOYHUKOB pasHbiX TUMOB,
CaMOCTOATENbHO OCYLWECTBAATb MOUCK, aHanua, cuctemaTu3aumio U MHTeprnpeTauuio
MHGOPMaLNKM pasnnyHbIX BUOOB 1 OpM NpeacTaBneHns;



- CaMOCTOSATENbHO COCTaBNSATb MNNlaH peleHuss npobnembl C  y4yeToMm
MMEILLNXCS PECYPCOB, COBCTBEHHbLIX BO3MOXXHOCTEW M NPeanoYTEHW;

- pacwupsATb paMku y4ebHOro NnpeameTa Ha OCHOBE JIMYHbIX NPEANOYTEHWN;

- pasBepHyTO M JIOTMYHO M3naraTb CBOK TOYKY 3PEHUSI C WUCMONb30BaHUEM
AA3bIKOBbLIX CPEACTB;

- BnageTb HaBblkamMu  MNo3HaBaTesnbHOW  pedfiekcun  Kak  OCO3HaHUS
COBepLUaeMbIX AEACTBUN N MbICIIUTENbHbLIX NPOLECCOB, UX PE3YNbTaTOB U OCHOBAHWI;

- MOHMMaTb W MCMoNb30BaTb MpPeuMmyLlecTBa KOMaHAHOW U MHOVBMAYaNbHON
paboTbl.

MpeaAMeTHbLIX:

- CcPopMUPOBAHHOCTL NpPeacTaBfeHnn O PONnn U MecTe (PU3nKMU 1 aCTPOHOMUMU B
COBPEMEHHON Hay4yHOW KapTUHEe Mupa, O cucTemoobpasyowen ponu GuUsnkn B
pas3BUTUN €CTEeCTBEHHbIX HayK, TEeXHWKM W COBPEMEHHbIX TEeXHONorMmM, o BKrage
POCCUMCKNX W 3apybexHbIX YYeHbIX-(OM3MKOB B pasBUTUE HayKW; MOHMMaHue
M3MYECKON CYLLHOCTN HabngaeMbIX SBMIEHMA MUKPOMMPA, MakpoMmpa U Meramupa;
NOHMMaHME PpPONM aCTPOHOMUM B MPaAKTUYECKOM [OesTeNnbHOCTU YernoBeka W
AanbHenweM HayyYyHO-TEXHMYECKOM pasBuTuM, ponum usnkm B  HOpMUPOBaHUMU
Kpyrosopa v (QYHKUMOHANbHOMW rPamMOTHOCTU 4YenoBeKka AN pelleHUsi NpakTUYecKux
3agav;

- Cc(bOpMMPOBaAHHOCTb YMEHUIN pacno3HaBaTb hmsndeckne asreHust (NpoLecchbl)
N OBBACHATE MX HA OCHOBE M3YYEHHbIX 3aKOHOB: paBHOMEPHOE U PaBHOYCKOPEHHOEe
NPAMONMHENHOE AOBWXEeHMe, CBODOAHOEe nafeHwe Ten, OBMXEHWE MO OKPY>KHOCTW,
WHepunsa, B3auUMOAEWCTBME Ter, KonebaTenbHoe [ABMXEHWE, Pe30HaHC, BOSIHOBOE
ABvxeHue; anddysnsa, BpoyHOBCKOE ABMXKEHME, CTPOEHUE XUAKOCTEN U TBepabIX Ten,
n3MeHeHne obbema Ten npu HarpeBaHUW (oxnaxgeHuu), TenrnoBOe paBHOBECUE,
ncnapeHue, KoOHOeHcauumd, nnasfieHue, KpucTannmsauusi, KuneHue, BIIaXHOCTb
BO3yxa, CBA3b CpedHel KUHETUYECKOW IHEepruv TEennoBOro ABWXKEHUS MONeKkyn C
abconTHOM TemnepaTypon, MNOBbllEHWEe AaBfeHus rasa npu ero HarpeesaHun B
3aKpbITOM cocyde, CBA3b MeXay napameTpamMu COCTOAHWA rasa B u3onpoueccax;
anekTpusaumsa Ten, B3auMOAEWNCTBME 3apsgoB, HarpeBaHWe MNPOBOLHMKA C TOKOM,
B3aMMOAENCTBME MarHUTOB, dMeKTpoOMarHUTHas UHAYKUns, JencTBMe MarHUTHOro nons
Ha NPOBOAHMK C TOKOM U OBWXYLLUNACS 3apsa, 3NEeKTPOMarHUTHbIe kKonebaHust 1 BOSHbI,
NpPAMONMHENHoe pacrnpocTpaHeHue cBeTa, oTpaxeHwue, nperiomreHue,
UHTepdepeHuns, audpakums U nondpusauusi cBeTa, [AuCNepcust  CBeTa;
doToanekTpuyecknm 3dpdEeKT, CBETOBOE [aBfieHMe, BO3HMKHOBEHWE JIMHENYaTOro
crekTpa atoma Bogopoaa, eCTeCTBEHHas U UCKYCCTBEHHAsA paguMOaKTUBHOCTb;

- BIageHwe ocHoBomnonararwuMmm OU3NYeCcKUMN MOHATUAMU U BENTIMYUHAMW,
xapaktepusylowmmm  dusnyeckme  npoueccbl  (CBA3aHHbIMM  C  MEXaHW4eCKUM
ABWXEHWEM, B3aMMOAENCTBMEM Tef, MeXaHU4YeCKMMu KonebaHnamu wn BOMHaMK;
aTOMHO-MOMEKYNAPHbLIM CTPOEHNEM BeLLeCcTBa, TennoBbIMn npoueccamu;
3NEKTPUYECKUM U MarHUTHbIM MNOMSAMU, SNEKTPUYECKUM TOKOM, 3NEKTPOMarHUTHbIMU
KonebaHnsMn UM BOMHAMMW; ONTUYECKUMU HABMEHUAMMU; KBAHTOBLIMWU SIBNIEHUSIMU,
CTpOeHMeM atoMa M aTOMHOMO  f4pa,  PaguoaKkTUBHOCTLIO);  BriageHue
OCHOBOMOSarakLwmMmm aCTPOHOMMUYECKNMHU NOHATUAMM, NO3BONAOLLNMMU
XapakTepusoBaTb MNpoueccChl, npoucxodsuiMe Ha 3Be3gax, B 3Be3[HbIX cuctemax, B
MeXranakTuy4eckomn cpene; ABmkKeHne HebecCHbIX Ten, 3Bonounio 38e3s 1 BeceneHHon;

- BnageHne 3aKOHOMEPHOCTSMM, 3aKOHaMW U TeopusiMM (3aKOH BCEMMPHOTO
TaroteHus, |, |l n Il 3akoHbl HblOTOHA, 3aKOH COXpPaHEHUSI MEXAHUYECKON JHEPrunu,
3aKOH COXpaHeHus UMnynbca, NPUHUMMN Cynepno3vuumm cumn, NpUHUMN paBHOMNPAaBHOCTU
MHepLuManbHbIX CUCTEM OTCYETA; MONEKYNSAPHO-KUHETUYECKYIO TEOpUlD CTPOEHUS
BElLleCTBa, rasoBble 3aKOHbl, MEPBbIM 3aKOH TEPMOAWHAMUKMK; 3aKOH COXpaHeHUus



aneKkTpuyeckoro 3apsaga, 3akoH KynoHa, sakoH Oma gns yyacTtka uenu, 3akoH Oma ans
NOSTHOW anekTpuyeckon uenu, 3akoH [bkoyns - JleHua, 3akOH 3reKTpoMarHUTHOWM
WHOYKUNWN, 3aKOH COXPaHEHUs1 3Hepruun, 3akOH NPAMOSIMHENHOro pacnpocTpaHeHus
CBeTa, 3aKOH OTpaXXeHus cBeTa, 3aKOH MpenoMieHus CcBeTa; 3aKOH COXpaHeHuA
9HEepruun, 3aKoH COXPaHEHUA MMMyribCa, 3aKOH COXPaHEeHUs JNeKTpU4ecKoro 3apsaaa,
3aKOH COXpaHeHuUss MaccoBOro u4ucra, nocrtynatel bopa, 3akoH paguMoakTMBHOro
pacrnaga); yBepeHHOe WCMofb30BaHWEe 3aKOHOB M 3aKOHOMEpPHOCTeW MNpu aHanuse
Pom3NYECKUX ABIIEHNIN U NPOLLECCOB;

- YMEHUWe y4nTbiBaTb rpaHuLbl NPUMEHEHNS N3YYEeHHbIX (PU3NYECKNX MoLENen:
MaTepuanbHaa Touka, uHepumanbHaa cuctema oTcyeTa, uaeanbHbld ras; mogenu
CTPOEHUSA ra3oB, XXUOKOCTEN U TBEPAbIX Ten, TOYeYHbI 3NeKTpU4ecKnin 3apsd, aaepHas
MoAernb aToMa, HyKIToHHas Moernb aTOMHOro sapa npu peleHnn pusndeckux 3agay;

- BIlageHne OCHOBHbIMW METOAaMM Hay4yHOro MO3HaHWs, UCMNOSib3yeMbIMU B
PU3nKe: NPOBOANTb MPSIMbIE N KOCBEHHbIE U3MEPEeHUs PU3NYEeCKNX BeNNYnH, Bblbnpas
ONTUManbHbIN  CNOCOO U3MEPEeHUs K  UCMONb3yst W3BECTHble METOAbl OLEHKU
norpeLLlHoOCTeNn U3MepeHuin, NPOBOAUTL UCCNedoBaHMe 3aBUCUMOCTEN (PU3UYECKNX
BENIMYMH C  WCMNOSIb30BaHMEM MPSMbIX U3MEPEHUN, OBBACHATL  NOSTyYeHHble
pesynbTaTtbl, UCNONb3yA (PU3N4ecKkne Teopuun, 3aKoHbl N MOHATUSA, U OenaTb BblIBOAbI;
cobniogate npasuna 6esonacHoro Tpyda npu NpoBedeHuu UccrnefoBaHUM B paMKax
yyebHOro  akcnepumeHTa UM yd4ebHO-uccregoBaTenbCKONn — OEeATEeNbHOCTU €
MUCrnonb3oBaHMEM  UMMPOBBIX  U3MEpPUTESIbHBIX  YCTPOUCTB UM nabopaTopHOro
obopyaoBaHus; cHOPMUPOBAHHOCTb NPeACTaBreHnn O MeToAax MOMyvYeHUs HaydHbIX
aCTPOHOMUYECKNX 3HAHWUM;

- C(bOpMMPOBaAHHOCTb YMEHUs pellaTb pacyeTHble 3ajadn C ABHO 3a4aHHOW
dm3myeckon Moaenblo, UCMonb3ya (U3NYEeCKMe 3aKOHbl W MPUHUUMBI, HA OCHOBE
aHanusa ycnosusi 3agayn BbliOupaTb PU3NYECKYD MOAenNb, BblAenaTb (hu3ndeckune
BENUYUHBLI U OpMyIibl, HeobxoauMble ONA ee pelleHusi, NPOoBOAUTb pacyeTbl U
oueHMBaTb pearnbHOCTb MOJSIYYEHHOro 3HayeHuUs U3NYECKOM BENUYUHLI; pellaTtb
KayeCTBEHHble 3aJayn, BbICTpaMBasa JOMMYECKM HEMNPOTUBOPEUMBYIO  LIENOYKY
pacCy>XleHM C OrMopoN Ha Wu3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U puanyeckne
ABIIEHWS;

- C(POPMMPOBAHHOCTb YMEHUS TMPUMEHATb  MONYYEeHHble  3HaHuUA AN
0OBSACHEHNSA YyCNOBUN NPOTEKAHNA (PU3NYECKUX ABMNEHUN B NpUpoae U Ans NPUHATUS
NPaKTUYECKNX peLleHnin B NOBCEOHEBHOW XuU3HW ansa obecnedeHnss 6e3onacHOCTH npu
obpalleHnn ¢ ObITOBLIMM NpubopamMu N TEXHUYECKMMU YCTPONCTBAMW, COXpPaHEHUs
300pOBbS M COBNIOOEHNS HOPM 3KOMOrMYECKOro MOBEAEHMS B OKpyXalollen cpene;
NOHUMaHNE HeoBXOOUMOCTU MPUMEHEHUSI OOCTUXKEHUA (PU3NKM W TEeXHOMNOornn ans
pauMoHansHOro NpMpoaonosib30BaHns;

- CcPOpPMMPOBAHHOCTb COOCTBEHHOW MNO3MLUUM MO OTHOLUEHUID K OU3NYECKOMN
MHd OpMaLUK, NosTly4yaeMon 13 pasHbIX NCTOYHUKOB, YMEHUA UCMNOSb30BaTh LG POBbIE
TEXHOMOrMM ANA MoucKka, CTPYKTYPUPOBaAHWUA, WHTeprnpeTauum W npeacraBneHns
y4yebHOM W Hay4yHO-NonynsdApHon wuHdOpMauMK; pasBUTUE YMEHUN KPUTUYECKOIO
aHanusa nosiydaemoun nHgopmauuu;

- OBnageHwe ymeHusMm paboTaTb B rpynne C BbINONIHEHNEM Pa3fUYHbIX
coumarnbHbIX ponen, nnaHMpoBatb paboTy rpynnbl, pauMoHanbHO pacnpenenstb
AEeATeNbHOCTb B HECTAHAAPTHLIX CUTyaUMsX, afeKkBaTHO OUEeHMBaTb BKMag KaXaoro u3
YYaCTHUKOB Fpynnbl B peLUeHne paccMmaTpmsaemMon npobnemsi;

- oBnageHue (cOpPMMPOBAHHOCTb NpeaCcTaBfeHu) npasunamuM  3anucu
dmamyecknx dopmyn penbedHOo-ToYe4YHON cucTeMbl obo3HadveHun J1. bpanna (ans
cnenbix U cnaboBnaawmx obyyaoLwmxcs).



5. COOEPXAHMUE YYEBHOW OUCLUNIINHDI

BBEOAEHUE. ®PU3NKA U METOOblI HAYYHOIO NO3HAHUA. SHAYEHUE ®U3UKHU
NMPU OCBOEHWM CNELUUANBHOCTEN CMNO

dusnka — dyHaameHTanbHaa Hayka O npupoge. HayuyHbii MeTon no3HaHus
Mupa. B3avmocBasb Mexay (u3nKon, acTpoHOMWEN U OpYyrMMu Haykamu. MeTtoapl
Hay4HOro nccrefoBaHna PUsNYECKUX siBNeHun. NorpewHocTn namepeHnin mnsndeckmnx
BenuunH. MogenuvpoBaHve $BfIEHUA W MPOLECCOB NpUpOoAbl. 3aKOHOMEPHOCTb W
cnyyYamHocTb. [paHULbl MPUMEHMMOCTM (PU3NYECKOro 3akoHa. Pusmyeckne Teopum n
npuHUMN cooTeeTcTBUA. Porib m Mecto u3mku B (POPMUPOBAHUU COBPEMEHHOWN
Hay4YHOWN KapTMHbI MUPa, B NPaKTUYECKON AeATENbHOCTU fntogen. 3HayeHne pusnkn npm
ocBoeHun npodeccun n cneumansHocten Cl1O. W3yvyeHne anemMeHToB (OU3MKU B
HavanbHbIX Krnaccax Ha ypokax «Okpyxawowun mup», B TOM 4YUCre NpoBedeHue
M3MYECKMX ONbITOB N HAONOOEHWUIA.

1. MEXAHUKA
OcHOBbI KMHeMaTUKU. MexaHndeckoe ABuXeHne u ero Buapl. MatepuanbHas
Toyka. OTHOCUTENbHOCTb MexaHudeckoro asukeHus. Cuctema otcdeTa. [lpuHUMN
oTHocuTenbHocT [anunes. Cnocobbl onucaHusa aBwXKeHus. Tpaektopus. [lyTb.
MepemelyeHne. PaBHoOMepHOe npsamonuHenHoe aswxeHune. CkopocTb. MrHoBeHHasi u
cpefHAs  CKopocTW. YckopeHue. [IpaAMONUHeEnHoe [OBUMXEHMEe C  MNOCTOSHHbIM
yckopeHueM. [IBKeHue C MOCTOSHHbIM  YCKOpeHWeM CcBODOAHOro  najeHus.

PaBHOMepHOe  OBWXEHMEe  TOYKM MO OKPYXKHOCTM,  YyrnoBasi  CKOPOCTb.
LleHTpocTpemuTensHoe yckopeHue. KnHemaTtumka abcontoTHO TBEpAOro Tena.
OCHOBbI  AWUHAMMKM. OcHoBHast  3agjada  AMHAMUKMU. NHepuwms.

Baanmogencteue ten. Cuna. Macca. VHepumanbHble U HenHepumarbHble CUCTEMBI
oTc4yéTta. 3aKkoHbl MexaHnkn HetoToHa. NpuHumn cynepnoauumn cun. Cunbl B Npupoae.
Cuna TsKecT 1 cuna BCEMUPHOIO TAroTEHUA. 3aKOH BCEMUPHOro TAaroteHus. Nepeas
KocMmn4yeckas ckopocTb. [ABwkeHne nnaHeT u manbix ten ConHeyHou cucTtembl. Bec.
HesecomocTb. Cunbl yrnpyroctu. Cunbl TpeHUs.
3aKOHbl COXpaHeHuss B MexaHuke. MmnynbCc Tena. 3akoH COXpaHeHus

nmnynsca. PeaktusHoe aswmxkeHue. MexaHnyeckasi paboTta n MOLWHOCTbL. KnHetudeckas
9Heprusi. [loTeHumanbHas 3Heprusi. 3aKOH COXPAHEHUS MEXaHWYECKON 3JHEpPruu.
Pabota cunbl TskecTn M cunbl ynpyroctn. KoHcepsaTuBHble cunbl. [MpumeHeHue
3aKOHOB COXpaHeHus. Micnonb3oBaHMe 3aKOHOB MEXaHUKM ANt 0O bACHEHNSA OBUKEHMS
HebecCHbIX Ten 1 Ans pasBUTUS KOCMUYECKUX UCCrEea0BaHNN.

HdemoHcmpauyus

OTHOCUTENBHOCTD MEXaHUYECKOro ABWXKEHUSA. 3aBUCUMOCTb TpaeKkTopum OT
BblbOpa cuctemMbl oTCcHeTa.

Buabl MexaHn4eckoro ABMKeHUS.

MHepTHOCTL Ten.

3aBNCUMOCTb YCKOPEHUSA Tena OT ero Maccbl U CWMbl, JENUCTBYOLWEN Ha Terno.
PaBeHCTBO 1 NPOTMBOMOSIOXKHOCTb HanpaBfieHNsA CU OENCTBUSA N NPOTUBOLENCTBUA.

HeBecomocTb.

Cwunbl TpeHus.

PeakTuBHOE ABMXEHUN.

[Mepexoa NOTEHUMANbHOW 3HEPTUM B KUNHETUYECKYHO N 06paTHO.

lMpakmu4eckoe 3aHssmue

PeweHnne 3agay no pasgeny «MexaHuka». KoHTponb 3HaHUMWA no pasgeny
«MexaHuka».


https://лена24.рф/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0_10_%D0%BA%D0%BB_%D0%9C%D1%8F%D0%BA%D0%B8%D1%88%D0%B5%D0%B2/22.html

2. MONEKYNAPHAA ®PU3NKA U TEPMOOAUNHAMUKA

OCHOBbI MONEKYNAPHO-KMHeTU4eCKon Teopun. OCHOBHbIE MOMOXEHUSN
MONEKYISpHO-KMHeTUYeckon Teopun. Pasmepbl M Macca MOSekyn W aTOMOB.
BpoyHoBckoe gBwxkenue. Ouddysna. CTpoeHne raszoobpasHbliX, XUOKUX U TBepAbiX
Ten. WpeanbHbin ra3. [aeneHve rasa. OCHOBHOe YypaBHEHWE MOSNEKYNsSpHO-
KMHEeTMYEeCKON Teopun rasoB. TenroBoe paBHoBecue. TemnepaTypa U ee namMepeHue.
TepmogmMHammnyeckan LWwkana TemnepaTypbl. AOGCOMOTHBIM  HyNb  TemnepaTypbl.
Temnepatypa 3Be3g. CBA3b cpegHen KMHETUYECKOM 3HEPrMyM TEnsioBOro OBUXKEHUS
mMonekyn ¢ abconoTHon Temnepatypon. CKOpPOCTU [OBWKEHWA MOMEKyn W ux
namepeHue. YpaBHeHWE COCTOSIHUA maearnbHoro rasa. Msonpoueccbl U ux rpadouku.
[[@30Bble 3aKOHbI.

OcHOBbI TepMOAUMHAMMKU. BHYyTpeHHAA 3Heprna cuctembl. BHYTpeHHss
9Heprust mageanbHoro rasa. Pabota u Tennota kKak ¢opmbl nepegayn 3HEpPruw.
KonnyectBo Tennotbl. YpaBHeHne TennoBoro 6anaHca. [lepBoe  Hayano
TepmoanHamukn. AguabaTHbli npouecc. Btopoe Havano tepmoguHamuku. [MpuHumMn
AencTema TennoBon MalnHbl. Tennosble asuratenu. KI TennoBoro apuratens.
XonoauneHble MawunHbl. OxpaHa npupoasbl.

ArperaTHble COCTOSiSHUA BewecTBa M ¢da3oBble nepexoabl. ArperaTHble
cocTosHuA BewecTtBa. PasoBble nepexoabl. CBonctBa napoB. WcnapeHne u
KOHOeHcauus. HacblweHHbIn nap u ero ceBouctBa. ABGCONKOTHass U OTHOCUTESNbHas
BNaXXHOCTb BO3gyxa. [UrMeHnyeckoe 3HayYeHWe BRNaXHOCTU Bo3gyxa. KuneHwue.
CeowctBa xuagkocten. CaowcTBa TBepabiX Ten. Kpucrtannmyeckme n amopgHble Tena.
Tennosoe pacwupeHne TBepabiX Ten n xuakocten. lNnasneHve. Kpuctannusauus.
[MpakTnyeckoe npuMeHeHne B NOBCEAHEBHOM XU3HN PU3NYECKMX 3HAHUN O CBOMCTBAX
rasoB, XXWMAKOCTEN U TBepAbIX TeN.

HdemoHcmpauyus

[BwkeHne 6POYHOBCKMX YacTuUL.

Onddpyaus.

Mopgenu TennoBbIX ABUraTenen.

KuneHve Boabl Npy NOHWXEHHOM OaBeHUN.

[McuxpomeTp u rurpomeTp.

Kpuctannel, amopHble BELLECTBA, XXUAKOKPUCTaNmMyeckue Tena.

lpakmu4eckoe 3aHsImMue

Peluenve 3adad4 W KOHTPOIlb 3HaHUM no pasgeny «MOJ‘IeKyJ'IFlpHaﬂ (bI/I3I/IKa n
TepMmognHaMunka».

3. ANEKTPOOANHAMUKA
AnekTpuyeckoe none. nekTpuyeckue 3apsaabl. OnemMeHTapHbIN
SNEKTPUYECKMI 3apsd. AnekTpmsaumnsa Ten. 3aKoH coxpaHeHusa 3apsiga. 3akoH KynoHa.
QnekTpuyeckoe nose. HanpskeHHOCTb anekTpudeckoro nons. MNMpuHUMN cynepnosvumm
nonen. NpoBOOHMKM B anekTpuyeckoM none. [UanekTpukn B 9NeKTPUYeCcKoM mnorse.
Monsapusaums ON3NEKTPUKOB. MoTeHunan. PasHocTb noTeHumanos.
OKBUNOTEHUMAnbHble MOBEepXHOCTU. CBA3b MexXay Hanps>KeHHOCTbIO UM PasHOCTbIO
NOTEHUMAarnoB 3reKkTPUYeckoro nons. JnekTpoeMKocTb. KoHaeHcaTopbl. JHeprus
3apshKeHHOro KoHgeHcartopa. lNpumMmeHeHne KOHOEeHCaTOpPOoB.
3aKOHbl NOCTOSAHHOIO TOKa. OnekTpuyeckun Tok. Cuna Toka. 3akoH Oma ans
yyacTtka uenu. JnekTtpudeckoe conpoTusneHue. [MapannenbHoe u nocnegoBaTenbHoe
coeauHeHne NpPoBOAHUKOB. PaboTa M MOLHOCTb MOCTOSHHOIO TOKa. TensioBoe AencTeme
Toka. 3akoH [hxoynsa—JleHua. OnekTpoaBuKyLaa cuna UcTodHuka Toka. 3akoH Oma ans
NOMHOM uenu.
ANEeKTPUYECKUN TOK B pPa3fiM4HbIX cpefax. QrekTpuyeckmii TOK B MeTannax, B
SMNeKTponuTax, rasax, B Bakyyme. QnekTpuyecknii Tok B nonynpoBogHunkax. CobcTBeHHas u
npuMecHasi NpPoOBOAUMOCTU. p-n nepexod. NonynpoBogHukoBble Npubopsbl. MNMpumeHeHne



NoNynpoBOAHMKOB. JNeKTponn3. 3akoH anektponusa ®apaged. Buabl ra3oBbix pa3psgos.
TepmoanekTpoHHada amuccus. Nnasma.

MarHutHOe none. B3anmogencreme TOKOB. BekTop MHAYKUMW MArHUTHOrO nons.
Cwuna Amnepa. lNpumeHeHne 3akoHa Amnepa. [lenctene MarHUTHOrO Nosist Ha OBUXYLLMNCS
3apsg. Cuna JlopeHua. lMpumeHeHne cunbl JlopeHua. MarHMTHblE CBOWCTBa BellecTBa.
B3anmopgencteme marHutoB. Ponb MarHMTHOro nona 3emMin B KU3HW pacTeHun,
XUBOTHbIX, YernoBeka. ConHeYyHasa akTUBHOCTb M €€ BnusaHue Ha 3emnto. MarHuTHble Bypw.

AneKTpoMarHUTHass UHAYKUUA. FBNeHWe  3reKTPOMarHUTHOW  UHAOYKUMM.
MarHuTHbIN NOTOK. 3aKOH 3NeKTPOMarHUTHOM nHaykumn. Mpasuno JleHua. 30C nHaykumm B
ABWXYLLMXCA  MPOBOAHMKAxX. fABneHMe camouHaykumn.  WHAOYKTUBHOCTb.  OHeprus
MarHMTHOrO NMons Toka. QNeKTPoOMarHUTHoe none.

HAdemoHcmpauyus

onekTpusauma Ten.

BaanmogencTeune 3apskeHHbIX Ten.

KoHpaeHcaTopbl

HarpeBaHvne NpoBOAHUKOB C TOKOM.

OnbIT OpcTeqa.

BaanmogencTtane npoBOgHMKOB C TOKOM.

[lencTBmMe MarHMTHOro nons Ha NPOBOLAHUK C TOKOM.

OnbITbl ®apages.

lpakmu4eckoe 3aHssmue

PelueHne 3agay n KOHTPONb 3HaAHWI MO pasaeny «ANeKTPoguHaAMUKa».

4. KOJIEBAHUA U BOJIHbI

MexaHu4yeckue KorneobaHus. CBoboaHble MexaHun4yeckue KoneobaHus.
lapmoHnyeckne konebaHua. Martematnyeckum  MasTHUK.  TIPY)KUHHBIA ~ MasiTHUK.
MpeBpalieHe 3Heprn npu kKonebatenbHOM OBWXKEHUWN. BbIHY)XOEHHblE MexaHu4Yeckue
konebaHusa. Pe3oHaHc.

AneKkTpomarHuTHble KonebaHus.. CBoboaHble 3NeKTpoOMarHUTHble KonebaHus.
KonebatenbHbin KoHTyp. [lpeBpallieHve 3Heprum B konebaTenbHoM KoHType. [lepuog
CBOOOHbIX ANEKTPUYECKMX KornebaHun. dopmyna TomcoHa. 3artyxarowne
aNeKTpoMarHuTHbole KonebaHus. BblHYXOeHHble anekTpuyeckme konebdbaHus. NepeMeHHbIn
TOK.

MexaHun4yeckne n afieKTPOMarHUTHbIe BONHbI. BonHoBble siBreHus. NonepeyHble
N NPoOOMfbHble BOSIHbl. XapakTEpPUCTUKN  BOSHbI. 3BYKOBble BOSMHbLI.  CBOWCTBA
3NEeKTPOMarHuTHblX  BOMH. OTKpbITbIM -~ KOnebaTenbHbIn ~ KOHTYp.  OnbiTel  [.['epua.
N3o6peTteHne pagmo A.C. lonoBbiM. lNoHAaTME O paguocsBaAsn. [MpuHUMN pagmvocBs3W.
[MprMeHeHne aNeKTPOMarHUTHbIX BOJTH.

HdemMoHcTpauun

CBob60oHbIE M BbIHYXOEHHbLIE MEXaHMYecKne konebaHus.

PaboTta anekTtporeHepaTtopa.

M3nydyeHune n npuem anekTpoMarHUTHbIX BOSH.

Paanocssasb.

lpakmu4eckoe 3aHssMmue

PelwweHne 3agay n KOHTPONb 3HaHWI Mo pasgeny «KonebaHnsa 1 BOMHbIY».

5. ONTUKA
NMpupooa cBeta. CkopocTb pacnpocTpaHeHuss cBeTa. [lpsiMonuHenHoe
pacnpocTtpaHeHne ceeta. ConHeuvHble U NyHHble 3aTMeHnd. MNMpuHumn MonreHca. 3akoHbl
oTpaxeHnss U npenomneHna ceeta. [lonHoe oTpaxeHue. JInH3bl. [locTpoeHue
n3obpaxeHmsa B nuH3ax. Popmyna TOHKOM MMH3bl. YBenuyeHne nuH3bl. [MNa3 kak
onTuyeckas cuctema. Ontmyeckne npmbopsbl. Teneckonsi.



BonHoBble cBoucTBa cBeTa. [ucnepcusi ceeta. WHTepdepeHuust cBeTa.
Mcnonb3oBaHne nHtepdepeHunn B Hayke u TexHuke. Andpakumna ceeta. QudpakumoHHas
peweTka. MNonapusauusa ceeta. Buabl nanyyeHuin. Bugbl cnektpoB. CnekTpanbHbIi aHanms.
YnbTpadguonertoBoe N wndpakpacHoe wusnydeHne. PeHtreHoBckne nyun. Lkana
SNEKTPOMarHUTHbIX U3Ny4YeHU.

CneumanbHas Teopusi OTHOCUTENBbHOCTMU. [locTynaTbl TEOPUM OTHOCUTENBHOCTM
N CneacTBus U3 HUX. IHBapMaHTHOCTbL MOAYNSA CKOPOCTU CBETa B BaKyyMe. QHeprus nokos.
CBsa3b Macchbl U aHeprmn cBob6OAHOM YacTuULbI.

demoHcTpauum

OTpaxeHue 1 npenomreHne ceeTa.

[MonHoe BHYTpeHHe oTpaxkeHue.

PaanoxeHune 6enoro ceeTta B CMEKTP.

NHTepdepeHuunsa n andpakumna ceeTta.

Monspwusauma ceerta.

OnTtnyeckne npnbops.l.

lpakmu4eckoe 3aHsIMue

PelueHve 3agay n KOHTPOnb 3HaHWIA No pasgeny «OnTukay.

6. KBAHTOBAA ®PU3UKA

KBaHTOBas ontuka. KeaHTtoBas runotes3a [lnaHka. dotoaddekT. YpaBHeHue
OnHwTenHa ans dotoaddekta. PoToHbl. MNoTesa ae bponna o BONMHOBLIX CBOMCTBax
yactuu. [lMpumeHeHne ddoToadbdekra. [HaeneHne ceta. Onbitel [N.H. JleGepeBa un
H.A. BaBunosa. Xumnyeckoe gencrtene ceeTa.

Pusnka atoma M atomMHoro sigpa. Mogenu cTpoeHuss atoma. AgepHass Mmogenb
atoma. OnbiTbl 3.Pe3epdopaa. KBaHToBble noctynaTel bopa. Mogens atoma Bogopoga no
H.Bopy. Jlaszepbl. PagnoaktMBHOCTb. 3akoH pagmoakTMBHOro pacnaga. PaguoaktuBHble
npeBpaLleHms. 3aKOH COXPaHEHUs MaccoBOro yucna v 3apsga. CtpoeHne aTOMHOro
aapa. Jedekt maccobl, aHeprusa CBS3M U YCTONYMBOCTb aTOMHbIX S4ep. AaepHble peakuuu.
MckyccTBeHHass pagmoakTuBHOCTb. LlenHas sapepHas peakumsa. SAgepHbin  peakTop.
TepmosagepHbln cuHTE3. JHeprnsa 3Be3d. [lonyvyeHne paavMoakTMBHBLIX M30TOMOB WU UX
npumeHeHue. buonoruyeckoe [encTBUE pPaaMOaKTUBHBIX W3MYyYEHUN. JfeMeHTapHble
YyacTumubl.

HdemoHcTpauun

Bugeoponuk «Busyanusauma ssnennsa potoaddekta. OnbiT CTonetosay

Bugeoponuk «OnbiTel 3.Pe3epdopaa»

[aBneHne ceeTa.

INazepebl.

lpakmu4eckoe 3aHssMmue

PelweHne 3aga4 n KOHTporb 3HaHUKW No pasgeny «KaHToBas domsmkar.

7. CTPOEHME BCEJIEHHON

CtpoeHne ConHe4yHon cuctemMbl. ConHevHas cuctemMa: nnaHeThbl U Marnble Tena,
cuctema 3emna—IJlyHa.

OBonouna BceneHHon. CrtpoeHve un sBonoumsa ConHua u©  3BE3p.
Knaccudumkaums 3B€3a. 3BE3Obl M MUCTOUHMKM KX SHeprun. [anaktuka. CoBpEMEHHble
npeacTaBneHns o CTPOEHUN K 3BoNOLUNKM BeceneHHoN.

HOemoHcTpauun

KapTa 3Be3gHoro Heba.

"mo6yc JTyHbl.

Bugeoponuk «JlyHa» https://www. youtube.com/watch?v=gV8eT2DtP1l

Google Maps noceleHne nnaHeTbl CofTHEYHON CUCTEMBI

https://hi-news.ru/eto-interesno/v-google-maps-teper-mozhno-posetit-
planetysolnechnoj-sistemy.html

lpakmu4eckoe 3aHssmue

KoHTpornb 3HaHun no pasgeny «CtpoeHue BceneHHomy.



6. TEMATUYECKOE NIAHUPOBAHUE C ONPEAENNEHUEM OCHOBHbIX
BMOOB YYEBHOWU OEATENbHOCTU OBYYAIOLLUXCA

Bua yye6HOM paboThbl O6bem
4acoe
MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 84
AypauntopHas yyebHas paboTta (obsizaTenbHble y4eOHble 3aHATUA) 68
(Bcero)
B TOM YuChne:
nabopaTopHble 3aHATUS -
npakTu4ecKne 3aHaTnA 68
nekumm -
KypcoBas paboTa (NpoekT) -
BHeayauTopHas (camocTosiTenbHas) y4yebOHas paboTta 16
obyyarulerocs (Bcero)
Utorosasa atrectauus B cpopme anddepeHUMpOBaAHHOro 3ayeTta
TEMATUYECKOE NMNIAHUPOBAHUE
Nelln KonuyecTtBo
CopepxxaHue oby4yeHus yacoB
AyanTtopHble 3aHATUSA
1. BeeneHne. ®usnka n MetToabl HAYYHOrO NO3HaHUS. 2
3HayeHne pusnkn npm ocesoeHnn cneymansHocten CroO
2. MexaHvika 12
3. MonekynapHas usnka n TepmogmHamMumka 12
4. QnekTpoanHamMmKa 18
5. KonebaHus n BONHbI 6
6. OnTuka 8
7. KBaHTOBas punaunka 6
8. CtpoeHune BceneHHom 4
Utoro: 68
BHeayauTopHasa (camoctosiTtenbHas) paboTta
BHeayguTopHas camocTosaTenbHas paboTa: BbINOMHEHME 16
NpaKTUYECKNX 3agaHun, noaroToBka AOKNaaos.,
pedepaToB, HAMBUOYANbHOIO NPOEKTa C UCMNOSb30BaHNEM
MHGOPMALMOHHBIX TEXHONOMMK N Ap.
BCEIO: 84




XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATEJIbHOCTU OBYYAIOLLUXCA

CopepxaHue XapaKktepucTuKa OCHOBHbIX BUAOB AeATEeNIbHOCTU
oby4yeHus oby4arowmxcs (Ha ypoBHe y4eOHbIX AeCTBUN)

BBepeHue. Pusnka n | Passmutne cnocobBHOCTEM SACHO M TOYHO M3naratb CBOU
mMeToAbl HAay4yHOro | MbICJI11, J1OTM4EeCKU obocHoBbIBaTbL CBOK TOYKY 3peHus,

NO3HaHUA. BOCMPUHUMATbL U aHanuanpoBaTb MHEHUS cobeceqHUKOB,
3HayeHne  U3NKKM | Npu3HaBas NpaBo APYroro YerioBeka Ha MHoe MHeHMe.
npu ocBoeHuu | [lpousBegeHne wuaMepeHuss QU3INYECKNX BEJTMYUH U
cneuymnanbHOCTEN OLleHKa rpaHunLbl NOrpeLwHoOCcTen NSMEPEHNUN.

cno M3noxeHne 0CHOBHbIX MOMOXEHU COBPEMEHHOW Hay4YHOM

KapTWHbI MUpa.
MpuBeaeHne NpMMeEpPOB BRUSHUSA OTKPbITUA B PU3NKE Ha
nporpecc B TEXHUKE U TEXHOMNOMMM NPoM3BOACTBa.
OnpepeneHve  3HayeHMs  U3MKM NpPU  OCBOEHWUU
npodeccun  un  cneumanoHocten  CINO.  U3yyeHune
3fIeMeHTOB (PM3MKM B HauvasibHbIX Krnaccax Ha ypokax
«Okpyxawowmim Mup», B TOM 4YUcCNe npoBeneHue
dM3NYECKMX OMNbITOB N HABNIOAEHWUM.

MEXAHUKA

OcHoBbI kMHemMaTukn | O3HakomrieHne co criocobamm onmcaHMsa MexaHU4YecKoro
OBWXEHUSI, OCHOBHOW 3aia4el MeXaHUNKN.

M3y4yeHne OCHOBHbIX PU3NYECKMX BEMNYMH KMHEMATUKW:
nepemeLLeHnsi, CKOPOCTU, YCKOPEHUSI.

HabntiogeHne OTHOCUTENBbHOCTHU MEXaHNYeCcKoro
OBUXEHUS.

WccnepoBaHme paBHOMEPHOTO W PaBHOYCKOPEHHOIO
NPSMOSIMHENHOTO ABMXEHMA (Ha npumepe cBOHGOOHOrO
nageHust Ten), pPaBHOMEPHOro [OBMXEHWA Tena no
OKPYXHOCTU. lMOHMMaHMe CMbICria OCHOBHbIX (OU3NYECKNX
BENUYMH, XapaKTepusylLlnX paBHOMEPHOE [OBWXKEHUe
Tena no OKPY>XHOCTW.

lMpoBeaeHne CpaBHUTENBLHOIO aHanM3a PaBHOMEPHOro U
paBHOMNEPEMEHHOIO OBUWXEHUN. MpenctaesneHuve
MHdOpMaUuKM 0 BUAAxX ABMXKEHUS B Buae Tabnuupl.
YkasaHue NCNonb30BaHUSA nocTynaTenbHOro "
BpallaTenbHOro ABMXEHUN B TEXHUKE.

OCHOBbI AMHAMUKMN MoHMMaHMe cMmbicna Takux U3nYeckux Moaenen, Kak
MaTepuarnbHas Touka, MHepLumarnbHasi cucteMa oTcyeTa.
M3mepeHne maccbl Tena pasnuyHbiMM - cnocobamu.
M3mepeHne cun B3aumopenctena Ten. Bbluncnenue
3HAYeHUs1 YCKOPEeHUs Ten MO W3BECTHbIM 3HAYEeHUAM
OENCTBYIOLWNX CUIT KU Macc Ten. YMeHne OObsCHUTL
NPUYKMHBI Pa3fnYHbIX BUAOB OBMKEHMS.

YMeHne pasnuyatb Ccuny TSXKecTM U Bec  Tena.
ObbsicHEHME U1 NpuUBEdEHMEe NPUMEPOB  SIBMIEHUS
HEBECOMOCTMW.

Onpepgenexne nepsou KOCMUYECKOM CKOpOCTH,
pPacCMOTpPEHNE OBWXKEHWE nNnaHeT U ManblX  Ten
ConHe4yHour CUCTEMBI.

lMpuMeHeHne OCHOBHbLIX MOHATUW, (OPMyn W 3aKOHOB
OVHaMUKM K peLLeHunto 3a4av.




3aKOHbl COXPaHeHUA
B MeXaHukKe

MpumeHeHne 3akoHa COXpaHeHus wumnynbca Ang
BblYMCIEHUS U3MEHEHWW CKOpPOCTEW Ten npu  UX
B3anmogencteumsx. O6bACHEHME PeakTUBHOIO ABWMXEHUS
Ha OCHOBE 3aKOHa COXPaHEeHUs UMMynbCa.

BbluncneHne paboTbl CUNT U M3MEHEHUS KUHETUYECKOWN
3Hepruuv Tena.

Bbluncnexue noTeHumnansHoOn 3Heprmm Ten B
rpaBuTaLMOHHOM Mnorie.

Onpepenexne noTeHUnanbHom 3Hepruu ynpyro
nedopMMpoBaHHOro Tena no u3BecTHon gedopmauuun um
XKECTKOCTW Tena.

Xapaktepuctvka  nNpou3BOAMTENBHOCTM  MaWuH U
apuratenen ¢ UCnonb3oBaHMEM NOHATUS MOLLHOCTW.
[MpnumeHeHne 3aKkoHa COXpaHeHUs MexaHU4YeCcKon aHeprnm
npu pacyetax pesynbTatoB B3aMMOAEUCTBUN  Ten
rpaBuTaLMOHHBIMW CUNa MU N CUamMu ynpyrocTtu.
YkasaHue rpaHuy, NPUMEHNMOCTIN 3aKOHOB MEXaHUKN.
Mcnonb3oBaHMe 3aKOHOB MeEXaHWKM Ana O0O0bsACHEeHUA
ABWXKeHUs HebeCHbIX Ten u Ans pasBUTUA KOCMUYECKUX
nccneagoBaHun.

MOJNEKYNAPHAA ®U3NKA U TEPMOAUHAMUKA

OcHoBbI
MONeKynspHo-
KUHEeTUYEeCKOMn
Teopuu

dopmynuMpoBaHME OCHOBHbIX MOSIOXEHUN MOSEKYNSIPHO-
KWHETNYECKON Teopun. BbINofHEHWE 3KCNepuMEHTOB,
cnyxawmx o0O0CHOBaAHMEM MOMEKYSAPHO-KMHETUYECKON
Teopun. HabniogeHne OpPOYHOBCKOMO  OBMXEHUA U
asneHns  guddysun. BbeickasbiBaHWe runotes  Ans
ob6bAcHeHns HabngaeMblX ABNEHUN.

OnpeneneHve napameTpoB BellecTBa B rasoobpasHoMm
COCTOSIHUM Ha  OCHOBAHWW  YpaBHEHUSI  COCTOSIHUS
naeanbHoro rasa.

YMmeHne npumeHate MKT ana oObsCHeHus TennoBbiX
NpPOLIECCOB, ra3oBble 3aKOHbI AS1s1 peLUeHns 3a4au.
MpeaoctaBneHve B Buage  rpadpMka  U3OXOPHOrO,
n306apHOro 1 M30TEPMNYECKOro npoueccos. BoluncneHne
cpedHen KMHETUYECKOM JHEPrMn TEMNSIOBOrO [OBUXEHUS
MOEKyJ1 Mo U3BECTHOW TeMnepaType BellecTBa.
YKkasaHue rpaHuy, npuMeHMMOCTU MoAenn «uaearnbHbln
ras» u 3akoHoB MKT.

OcHOBbI
TepMOANHAMUKU

OKcnepuMeHTanbHoOe MccrneaoBaHue TensoBbiX CBOWCTB
BeLLecTBa.

N3mepeHne KonuyectBa TennoTbl B npoueccax
Tennonepenayu.

Pacuyet konunuyectBa TennoTbl, HeobxoaMmoro Ans
OCYLLIeCTBMNEHNSI npouecca npesBpalleHns BellecTBa U3
OZHOro arperaTHOro COCTOSIHUSA B ApYyroe.

PacuyeT nameHeHusi BHyTpeHHEN aHeprumn Ten, paboTtbl n
nepedaHHOro Konuyectsa TenmnoTbl Ha OCHOBaHUU
NnepBoro 3akoHa TepMOAUHAMUKN.

Ob6bsACHEHNEe NPUHLUMMOB AENCTBUS TENSIOBLIX MALUWH.
N3noxeHne cyTn SKOMOrMyecKnx npobnem,
o0ycnoBneHHblx paboTon TennoBbix ABuratenen u
npeanoXxeHue nyTn nx peLleHus.




ArperaTtHble
COCTOSIHMA
BelwecTBa U
c¢pasoBble nepexoabl

Onwncanwue, onpegeneHne n o6bACHEHME C TOYKU 3peHns
MOREKyISipHOM Teopum npoLeccon N3MeHeHnA
arperatHbiX COCTOSIHUM  BeLlecTBa: MWCNapeHus u
KOHAEHCcCAUUK, KUNEHUS1, NNaBfeHNsa U KpucTannmsaumm.
OObsiCHEHME TaKMX MNOHATUN U (PUBNYECKNX BENUYMH,
KaK: HacbllEeHHbIN nap, abcontoTHas M OTHOCUTENbHasA
BNaXXHOCTU BO34yxa, TOYKa poCbl, yaenbHasa TensnoTa
napoobpasoBaHusl, yaenbHas TennoTa KoHAeHcauuw,
yaenbHas TennoTa nnasneHus BELLLECTBa;
ncrnonb3oBaHne 00603HaYeHUn OU3NYECKNX BEMUYMH U
eanHnubl pusndeckux sennymH B CA.

OnucaHue CTPyKTypbl TBEPAObLIX Ter, XapakTepucTuka
KpUCTanMyeckmx n amopdHbIX Ten, X oCobeHHOCTEN U
CBOWCTB: aHM30Tponuu, nonimmopdunama, n3oTponuu.
[MpakTnyeckoe nNpUMeHeHMe B TMOBCEOHEBHOW >KU3HU
dM3NYECKMX 3HAHUM O CBOMCTBAX rasoB, XWUOKOCTEW W
TBEPAbIX TEN.

Mcnonb3oBaHne MHTepHeTa ans noucka mHgpopmaumm o
pa3paboTkax U NPUMEHEHUSX COBPEMEHHbIX TBEPAbIX U
amMopHbIX MaTepmanos

ANEKTPOANHAMUKA

AnekTpuyeckoe BbluncneHune cun B3anMOAeNCTBuUS TOYEYHbIX
none 3NEeKTPUYECKNX 3apsaoB.
BbluncneHune HanpsKEHHOCT n noTeHumana
3NEeKTPUYECKOro MONS OOHOTO U HECKONbKUX TOYEYHbIX
3apsiaoB..
N3mepeHune pa3HOCTM NOTEHLMAIIOB.
MNpuBeaeHne NPUMEPOB MPOBOAHUKOB, OUSNEKTPUKOB U
KOHOEHCaTOpOB.
HabniogeHne sBneHus nonsipusauum  OUIanekTpuka,
HaxoAsLLErocsi B 31eKTpU4eCcKkom norne.
NamepeHne U BblMUCIIEHME 3SHEPTUM  INEKTPUYECKOrO
nons 3apsiKEHHOro KoHAeHcaTopa.
OnncaHne NpUMeHeHNs1 KOHOEHCAaTOPOB.
3aKOHbI BbiNonHeHne pacyeToB CUIbl TOKA W HaMpPSPKEHUA Ha

MNOCTOAHHOIO TOKa.

yyacTKax 3NeKTPUYECKMX Lienemn.

C6op 1 ucnbliTaHMe 3NEKTPUYECKUX LIEMNEN C Pa3fINYHbIM
coeanHeHneM NPOBOAHMKOB, pacyeT UX NapaMeTpoB.
N3mepeHne MOLLHOCTU 3NIEKTPUYECKOro TOKA.
MpumeHeHne 3akoHa [xoyna—fleHua.

N3amvepenne 3JOC wn BHYTPEHHEro COMPOTUBMNEHUS
NCTOYHMKA TOKA.

ANeKTpUYeCKMN TOK
B pa3nM4HbIX
cpepax

Onpepgenexne ocobeHHoCTEN npoTeKkaHus
9NEKTPUYECKOro TOKa B MeTannax, B anekTponuTax,
rasax, B Bakyyme.

3HaHMe obnactu npuMEeHeHus Toka B  PasfUYHbIX
cpenax.

Mcnonb3oBaHue VIHTepHeTa ans noucka UHgopmauum o
nepcnekTMBax pPasBnTUS NONyNPOBOLHUKOBOW TEXHUKM.

MarHuTHOe none

HaGniogeHne OeicTBuA MarHUTHOrO Nons Ha NpPOBOAHUK
C TOKOM, KapTUHOK MarHUTHbIX NONEen.
dopmynupoBaHMe  npaBuna  NeBOW  PykKM  Ans




onpeaeneHns HanpasneHus cunsl AMnepa.

AneKTpoMarHuTHas
MHAYKUMSA

BbluncneHne cun, AeNCTBYOWNX HA NPOBOAHUK C TOKOM
B MarHMTHOM norne, Oo6bsACHEeHMe npuHuMna OencTBuS
anekTpoaBuratens.

BbluncneHne cun, OENCTBYKOLUMX Ha 3NEeKTPUYECKUN
3apag, ABWKYLMINCS B MarHUTHOM norse.

WccnepoBaHue SBNEHUSI 3MEKTPOMArHUTHOW WMHOYKLNWN,
camongykumu.

OOGbsiCHEHME POMM MaArHUTHOrO MNOSist 3eMnn B KU3HU
PaCTEHWNN, XXMBOTHbLIX, YeNOBEKa.

OnpepgeneHve BAUAHUA COSIHEYHOW aKTUBHOCTU Ha
3emnto.

KOJIEBAHUA U BOJIHbI

MexaHun4yeckue
KonebaHusa

YMeHue no rpaduky onpefensitb amnnuTyay v nepuos
konebaHun, 3anucbiBaTb ypaBHEHNS OBUXEHUS
konebaHun.

WccnepoBaHme  3aBUCMMOCTM  nepuoda  konebaHun
MaTeEMaTUYECKOro MasiTHUKA OT €ro [AfMHbl, MaccCbl W
aMmnnNuTyabl konebaHun.

WccneposaHue 3aBnucMMOCTM nepuoga konebaHum rpysa
Ha TMpYXWHE OT €ro MacCbl W >XECTKOCTU MPYXUHbI.
BbluncneHne nepuoga konebaHuim MaTemMaTUy4eCcKoro
MasiTHAKA MO W3BECTHOMY 3HAYEHUK €ero ANUHbI.
BbluncneHne nepuoga konedbaHui rpysa Ha npyxuHe no
M3BECTHbIM 3HAYEeHMsIM €ero MacCbl U KECTKOCTU
NPY>KUHBbI.

lMpoBeneHue knaccudmrkaumm konebaHumn.
MccnegoBaHue aiBNeHNsa pe3oHaHca.

BbipaboTka HaBbIKOB BOCMPUMHMMATb, aHanNUM3MpoBaTb,
nepepabartbiBatb U NpeabsBnATb MHMOpMaumio B
COOTBETCTBUM C NOCTaABMNEHHbIMM 3aa4Yamu.

ONeKTPOMarHUTHbIe
Koneb6aHus

Ob6bsicHeHne npeBpaLleHns 3Hepruu npu
3MEKTPOMArHUTHbIX konebaHusx (Ha npumepe
KonebaTtenbHOro KoHypa).

lMpoBeneHue aHanormm Mexay dom3ndeckumu
BENUYMHAMWN, XapaKTEPUIYLMMM  MEXAHUYECKYD U
3NEeKTpOMarHUTHyto konebatenbHble CUCTEMBI.

YMeHue npumeHaTb opMyny TomMcoHa Ofis pelueHusd
3agau.

PacyeT 3HayeHuMM cCunbl TOKa W HaNPsKEHMS Ha
anemMeHTax Lenu nepeMeHHoro Toka.

Mcnonb3oBaHne VIHTepHeTa ans noucka UHgopmauum o
COBpPEMEHHbIX crnocobax nepenadn aneKTpPOIHEPruu.

MexaHun4yeckue u
3NIeKTPOMarHUTHbIE
BOJIHbI

MpuBegeHMe NpUMEPOB MOMEPYEHHbIX W MPOAOSbHbIX
BOJIH.

PaccmoTpeHne OCHOBHbIX XapakTepPUCTMK BOJSTH.
MpeactaBneHne obnacten NpUMEHEHUs yrnbTpasByka U
NepcnekTMBbl €ro  MCMNOSfb30BaHUA B pasfNYHbIX
o6nacTax Hayku, TEXHWUKW, B MeANLMHE.

M3noxeHne cyTn aKomornyeckux npobnem, cBA3aHHbIX C
BO34ENCTBMEM 3BYKOBbIX BOSTH HA OPraHn3m 4erioBeka.
OcyulectBneHve paguonepegayn wn  paguonpuema.




MpuBeaeHne NpumMepoB BUAOB paanocBa3n. 3HAaKOMCTBO
C YCTPONCTBaMM, BXOASALMMU B CUCTEMY PAANOCBSA3MN.
Ob6cyxaeHue ocobeHHocTeMn pacrnpocTpaHeHus
pagnoBOSIH.

OGbsACHEHME NPUHUMNUANBHOIO  pasnuyuusa  NpUPOAbI
yNpyrnx n 9NeKTPOMarHUTHbIX BOSIH.

N3noxeHne cyTn aKonormyecknx npobnem, cBs3aHHbIX C
3N1EKTPOMarHNTHbIMK KonebaHusaMm 1 BoHaMu

ONTUKA

Mpupopa ceeta

OnpefneneHne CKOPOCTM pacnpoCcTpaHeHus ceeTa.
OOGbsiCHEHNE COSTHEYHBIX U FTYHHbIX 3aTMEHUMN.
MpMeHeHne Ha npakTUKe 3aKOHOB OTPaXEHUs U
npenomreHns ceeTa Npu peLLeHnn sagau.

YMeHne cTpouTb n3obpaxeHnsa npegmeToB, LaBaemble
nMH3aMu.

N3mepeHne poKyCHOro paccTosiHUS NNH3bI.

Pacyer pacctosiHua OT nUH3bI O M306paxeHus
npegmera.

PacueTt ontunyeckon curbl NNH3LI.

[MprBegeHne NPpUMEepPoB ONTUYECKUX CUCTEM.

BonHoBble
CBOMCTBa cBeTa

HabniogeHne saBneHWn gucnepcun, WHTepgepeHLmm,
Andpakumm n nonsipusaumm ceeTa.

M3amepeHne AOnvHbl CBETOBOW BOJSHbI MO pesyfibTaTam
HabnaeHUs ABeHUs MHTepgepPEHLMN.

MpuMeHeHne ycrnoBMin  MUHMMYMa U Makcumyma
nHTepdepeHunn, copmynbl OUEPPAKUMOHHON peLLeTKU
ANA HaXOoXAEeHWS ONVHbI CBETOBOW BOJSHbI.

MpuBegeHne nNpuMepoB MNOSIBNEHMS B npupoge U
NCNONb30BaHMUs B TEXHWKE SABMEHUA WUHTepdepeHumn,
Andpakumm, nondapusauumn 1 aucnepcun ceeTta.
HabntoageHne nuHen4vaTtbiX CNEKTPOB.

[MpumeHeHne cnekTpanbHOro aHanumsa.

OnpegeneHne nocnegosaTensHoctn OMB B wkane
ANEKTPOMArHUTHbLIX U3MYy4YEHUN.

CneuunanbHas lMoHMMaHWe OCHOB NMpUHUMNA OTHOCUTENBHOCTW.
Teopus YMeHue npumeHaTb noctynatel CTO, cnegcteus wu3
OTHOCUTENIbLHOCTHU nocTynaros.
KBAHTOBAA ®U3UKA
KBaHTOBas onTtuka HabntoaeHnne ¢OTOINEKTPUYECKOTO adppekTa.
O6bsicHeHWe 3akoHOB CTONeToBa Ha OCHOBE KBAHTOBbIX
npeactaBneHni.

PacueTt MaKcuMarnbHOm KMHETMYECKON 3Heprum
3EKTPOHOB Mpu POTOINEKTPUYECKOM apdekTe.
OnpepeneHne paboTbl BbIXO4a 3EKTPOHa MO rpaduky
3aBMCMMOCTN  MaKCUMaribHOW KUHETUYECKOM ISHEeprum
POTO3NEKTPOHOB OT YACTOTbI CBETA.

MpumeHeHne oToaddekTa.

HabntogeHne n oO6bsicHeHMe AaBneHus ceeTa.
OObsiCHEHME  KOPMYCKYNSIPHO-BOSTHOBOrO  Ayanuama
CBOWCTB (POTOHOB.

OObsiCHEHMe ponn KBaHTOBOW ONTUKA B Pas3BUTUU
COBPEMEHHON (PU3MKM




dusmnka atoma n PaccmoTpeHue moaenen cTpoeHust aToMOB.

aToOMHOro sapa O6bsicHeHue onbiToB J. Pesepdopaa.
HabniogeHne wn obbAcHeHMEe npuHUMNA OENCTBUS
nasepa.

MpuBegeHne npuMMepoB UCMNONb30BaHWSA nasepa B
COBPEMEHHOM HayKe N TEXHUKE.
PacueT aHeprum cBsi3n aTOMHbIX S4ep.
OnpepneneHnve 3apsiga M MaccoBOro 4Yucna aTOMHOro
s4pa, BO3HMKAOLWEro B pesynbTaTte pagvoakTUBHOMO
pacnaga.
Bbluncnenune 3Heprun, ocBoboXxgatoLlemncsa npu
pagnoakTMBHOM pacnaje.
OnpepgeneHve NpoayKTOB SAEPHON peakuun.
BbluncneHne aHeprumn, ocsoboxaaroLlencs npu saepHbIX
peakumsix.
[NMoHnmaHue npenMyLLeCTB " HegocTaTKoB
NCMNONb30BaHNA aTOMHOW SHEPTMN U NOHUIUPYIOLLINX
N3ry4eHi B MPOMBbILLUNIEHHOCTN, MeANLVHE.
M3noxeHne cyTn akonorndyecknx npobnem, CBA3aHHbIX C
OMonornYeckumMm OeNCTBMEM PaaNOaKTUBHBIX N3ITYYEHUA.
lMpoBeaeHne knaccuukaumm anemMeHTapHbIX YacTul no
NX PU3NYECKNM XapaKTEPUCTUKAM.

CTPOEHUWE BCENEHHON

CtpoeHue O6cyxaeHue ctpoeHns ConHeYyHon CUCTEMBI.
ConHe4yHowM OsHakommneHve C nnaHeTamMm UM ManbiMuM  Tenamu
cucTemsbl ConHe4yHon cuctemsl, cuctemon 3emns —JlyHa.

Mcnonb3oBaHne KVHTepHeTa ans noucka m3obpakeHun
KOCMUYECKMX 0OBbEeKToB U uHGopmauum o6  ux

0CcObBEeHHOCTSAX.

PaboTa co 3Be3aHbIMU KapTaMu.
dBonouuns PaccmoTpeHne  knaccudoukauum  3Be3g.  M3ydeHue
BceneHHoOM 0CODEHHOCTEN CneKkTparbHbIX KIacCoB 3BE3A.

OnpegeneHve 3HA4YeHUs 3HAHWA O HaweWn Wn Opyrux
ranakTukax ans pasBuMTuUs Haykm 1 yenoseka.

O6cyxoeHne  BO3MOXHbIX  CLEHapuMeB  3BOMOLMMK
BceneHHon. OO6bsAcCHeHME MoOAENU paclMpAOLLENCS

BceneHHon.
OnpepgeneHve 3Ha4YeHUs] COBPEMEHHbIX 3HaHUKM O
BceneHHon ans 0OCBOEHMUS npodeccun n
crneunanbHoCTeN cpegHero npodeccnoHarnbHoro
obpasoBaHus

7. ONMUCAHUE YHYEBHO-METOANYECKOIO U MATEPUAJIbHO-
TEXHUYECKOIO OGECIMEYEHUSA OGPA3OBATEJIbHOWU OEATENBHOCTU

7.1. MaTepuanbHO-TeXHU4YecKoe obecneyeHme

Peanunzauua nporpammbl  gucumnnuHbl  «®Puamka» TpebyeT Hanumuus  yvyebHon
ayauTopuu, ocHalleHHon obopygoBaHMEM, TEXHUYECKMMWU cpeacTBamMu obyyeHus ans
NpoBeAEeHNS 3aHATUA BCEX BMAOB, NPeayCMOTPEHHbIX obpa3oBaTenbHON NporpamMmmon,
B TOM YuUChne rpynnoBbIX U MHAMBUAOYASNbHbBIX KOHCYNbTaUMI, a Takke Ans npoBedeHus



TeKyLero KOHTPOMs U NPOMEXYTOYHOM aTTecTauuu.
O6opynoBaHune kabuHeTa:
Habop AeMOHCTpauMOHHOro obopyaoBaHUA (HOYTOYK, 3KpaH, MynbTUMeaManpoeKkTop
EPSON), uctoyHuk noctosiHHoro Toka B547, mukpockon uudpoBoKW, perncrtpatop
Tennosoro wuanyyeHnsa PTU 1, reHepatop nasepHbid (2 LWTYyKW), MWUKPOCKOM C
MUKPOMETPUYECKUM BUHTOM, MOHOXpoMaTtop YM-2, caxapumeTp CY-4 (2 wTykn), cTeHa
C3-0k1-01: wmctoyHnk nutaHna WUMNC 1 ¢ 8 coeauHUTENbHLIMX MNPOBOAHUKAMMU,
Teneckon, Teogonut 2T-5K, nupometp CENTER-350, nasep rasosbi JIMH-109, cteHa
«lMonHas kapta JlyHbl», cTeHn «KapTa 3Be3gHoro Hebay, cteHn «[eMOoHCTpaunoHHas
NOABWXHAs KapTa 3Be3fHOoro Hebay, cten «Lkana anekTpoMarHUTHbIX BOMH», MOAESb
HebecHon cdepbl (4 wTykn), rnobyc JlyHbl (4 WTyKKn), NoABMXKHAA Moaenb HebGecHon
ccepbl, kKapTa 3Be34HOro Heba (8 WwTyK)
MporpammHoe obecneveHue:
— Microsoft Office Professional Plus 2010 Russian Academic OPEN | License No
Level.
— Microsoft Windows 10 Professional
— Mozilla Firefox https://www.mozilla.org/ru/about/legal/terms/firefox/.
— STDU Viewer version 1.6.2.0 http://stdu-viewer.ru/.
— 7-Zip INnuensuna becnnatHo (GPL) https://www.7-zip.org/license.txt.
— Dr. Web Enterprise Security Suite.
AyouTopusa yKoMnsiiekToBaHa cneumannsnpoBaHHon mebenbto

7.2. WNHdopmaumnoHHoe obecneyeHne odbyyeHuUs

NMepevyeHb  y4eOHbIX  U3AaHUNA, MUHTepHeT-pecypcoB,  AOMONHUTENbHOMN
nuTepartypbl

B 6ubnuotedHbln oHO BXOAAT y4yeOHuKK, ydebHO-meToanvecKkue KOMMIIEKTbI
(YMK), obecneunBatoLLne OCBOEHME  y4ebBHOM ANCLUNNNNHBI «Punsmkay,
PEKOMEHAOBAHHbLIE UMW OONYLEHHble ANs WMCNOMb30BaHMA B NPOdECCUOHanbHbIX
obpasoBaTenbHbIX OpraHM3auusax, peanuaylolwmnx obpasoBaTenbHYyD nporpaMmmy
cpenHero obuwero obpasoBaHusa B npegenax ocsoeHnsa OOl CMNO Ha 6a3e 0CHOBHOrO
obuiero obpasoBaHus.

Bnbnnorteynbin doHa MOXeT ObITb AOMNONHEH 3HUMKIIoneamamu,
CrpaBOYHUKAMU, HAYYHON MU Hay4YHO-NMONYNAPHON NUTEpPaTypor N ApyrMMmn nocobusamu.
PekomeHgyemas nutepartypa:

[nsa obyyarowmxca

1. MakmweB [.A. ®dumsmka. 10 «knacc: y4ebHMk gna obueobpasoBaTenbHbIX
opraHuM3auuin ¢ NPUNOXEHMEM Ha 3MEKTPOHHOM HocuTene: 6a30Bbii U NPOMUNBHBIN
ypoBHu / I'.A. Makuwes, b.b. byxosues, H.H. Cotckun; nog pea. H.A. MNapdeHTbEBOMN.
— M. : MNpoceeleHne, 2018 . — 416 c.

2. Maknwes [.A. ®dusmka. 11 knacc: y4yebHuk ana obuweobpasoBaTenbHbIX
OopraHusauun C NPUIOXKeHWeM Ha 3NEKTPOHHOM HocuTene: 6a30Bbii U NPOPUITbHBIN
yposHu / I'.A. Makuwes, b.5. byxosues, B.M. YapyruH; nog pea. H.A. MNapdeHTbeBON.
— 23-e u3g. — M.: lNpoceeweHune, 2018. — 399 c.

[na npenogasarenei

1. KacbaHos B.A. ®wusmka. 10 «knacc: y4ebHuk ana obuweobpasoBaTerbHbIX
yupexgenun / B.A. KacbaHoBs. — M. : [Jpodpa, 2019. — 416 c.

2. KacbsHoB B.A. ®usmka. 11 «knacc. bBasoBbii  ypoBeHb: y4ebHuMK Ons
obuweobpasoBaTenbHbIX yupexaeHun / B.A. KacbsHoB. — M.: podha, 2019. — 288 c.


https://www.mozilla.org/ru/about/legal/terms/firefox/
http://stdu-viewer.ru/
https://www.7-zip.org/license.txt

NHdopMaumOoHHbIE 3NeKTPOHHO-06pa3oBaTeNbHbIE PECYPChI
(MHTepHeT-pecypcbl)

1. KoHgpatbeB, A. C. ®usmka : cbopHuk 3agad : y4dyebHoe nocobme / A. C.
Kongpatees, B. M. ¥Y3auH. — Mocksa : duamatnut, 2005. — 392 c. — Pexum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=76788 (mata
obpaiuenuns: 20.04.2024). — ISBN 5-9221-0579-5. — TeKCT : 3NEKTPOHHbIN.

2. Mapos, M.A. Kocmoc: ot ConHeyHon cuctemsbl Briybb BecenenHon / M.A. Mapos.
— Mockea : ®usmatnut, 2017. — 532 c. : nn. — Pexum goctyna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485269 (gata obpawieHus: 06.04.2024). —
ISBN 978-5-9221-1711-1. — TeKCT : 9NEKTPOHHbIN.

3. PeakuH, KO. H. Kypc cdmaukn : 6a3oBbin Kypc nekumn : [12+] / HO. H. Pegkuh, C. T.
BopoHunxmH. — Mocksa ; bepnuH : dunpekt-Meauna, 2020. — 148 c. — Pexxum gocrtyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=575457 (pata
obpaiuenns: 20.04.2024). — bubnuorp. B KH. — ISBN 978-5-4499-0814-8. — TekcT :
3NEKTPOHHbLIN

4. PomaHoBa, B. B. ®usuka : npumepsbl pelueHns 3agad : ydebHoe nocobue / B. B.
PomaHoBa. — 2-e nsg., ncnp. — Munck : PUMO, 2021. — 348 c. : un. — Pexnm gocrtyna:
no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=697440 (pata
obpawenuna: 20.04.2024). — bubnuorp.: c. 340-341. — ISBN 978-985-7253-60-9. —
TeKCT : 9NEeKTPOHHbIN.

5.Yakak, A. A. dnsuka : y4ebHoe nocobue ansa CMO / A. A. Yakak, C. H. Jletyta. —
Capartos : lNpodobpasoaHne, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — TekKcT :
ANEKTPOHHbLIN /[ ONEeKTPOHHbIN pecypc uudposon obpasosatensHon cpeabl CI1O
PROFobpa3oBaHue : [canT]. — URL: https://profspo.ru/books/92191 (gaTta obpawieHus:
25.10.2024). — Pexxum gocTyna: ons aBTopusnp. nonb3oBartenemn

6. PomaHoBa, B. B. ®usuka. MNpumepbl pelweHnsa 3agad : ydebHoe nocobue / B. B.
PomaHoBa. — 2-e u3g. — MwuHck @ PecnybnmkaHCKMin MHCTUTYT NpodPeCcCUoHansHoro
obpasoBaHna (PUMO), 2021. — 348 c. — ISBN 978-985-7253-60-9. — TekcT :
ANEKTPOHHLIN /[ JONEeKTPOHHbLIN pecypc uudposon obpasosatensHon cpenbl CINO
PROFobpa3oBaHne : [canT]. — URL: https://profspo.ru/books/125481 (paTa
obpalteHuns: 25.10.2024). — Pexum gocTtyna: ans asTopusnp. nonb3oBartenen



